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Abstract 
Cities are expected to play an increasingly important role in the future global energy system due to the rapid rate of urbanization. 
As a reaction to this, the concept of ecological cities, or EcoCities, has gained a foothold in the world and there are numerous 
commenced EcoCity projects worldwide. As an example, it is said that there are over 250 EcoCity projects in China alone. 
However, there is no definitive definition of what an EcoCity is per se and thus it is relevant to ask what lies behind the “eco” in 
these projects. EcoCity planning is generally recommended to be carried out through a holistic planning approach by incorporating 
a wide range of focus areas in the project. The holistic planning is often claimed to be the key to successful EcoCity projects. 
Therefore, this article has identified 10 focus areas and used these to evaluate EcoCity projects by analyzing how many of these 
focus areas that have been taken in consideration in the projects. The higher number of focus areas in consideration, the higher 
score and thus the higher level of ambition, i.e. the city is planned in a more holistic manner. The projects have also been analyzed 
by identifying the year of start and geographical location in order to compare whether the level of ambition is varying between 
different parts of the world and during different time periods and by that identify whether EcoCity projects are planned with a more 
holistic approach now than earlier. 
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1. Introduction 
Cities are undoubtedly the largest creations of humanity. Designing, constructing and operating cities has a great 
destructive impact on nature. Cities are by far more than just buildings offering shelter to its inhabitants, which 
become evident when studying cities while keeping the rapid global urbanization in mind. Currently more than half of 
the global population lives in urban areas and projections suggest an urbanization growth rate of 1.85% annually [1]. 
Consequently, cities are playing a major role in today’s global energy system and will play an increasingly important 
role in the future global energy system. As a reaction in the wake of the defined concept of sustainable development in 
the 1980:s and to the environmental concerns arising due to the increasing urbanization, the concept of an ecologically 
friendly city, or EcoCity, is getting more and more commonly used when planning new cities or neighborhoods as 
well as improving existing cities in terms of energy use or CO2 emissions. 
When studying cities there are many aspects to take in consideration, i.e. what kind of transportation system that is 
used and how it is operated, how the waste collection is managed and how the purification of water is carried out, as 
well as how the supply of energy is performed and which energy sources that are used etc. It is clear that there are 
many aspects that need to be taken in consideration when planning cities, and especially when planning cities with 
ambitious goals concerning energy use and greenhouse gas emissions reductions. One is normally and popularly 
referring to a holistic planning approach in EcoCity developments and holistic thinking is often suggested as a key to 
success in EcoCity projects. 
This article investigates a wide range of EcoCity projects and presents a historical overview by discoursing when 
and where the projects have been initiated as well as which areas of focus that have been included in the projects in 
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order to measure how holistic approach that has been used in the projects. Are EcoCity projects planned with a more 
holistic approach nowadays than earlier? 
2. An EcoCity – How is it defined? 
The EcoCity concept was initially proposed by Richard Register, Founder and President of Ecocity Builders, in his 
book “Eco-city Berkeley: Building Cities for a Healthy Future” in 1987 [2]. Yet today, even though the EcoCity 
concept has gone global, there is no fixed definition of what an EcoCity is per se resulting in a wide range of urban 
development projects that self-identify themselves as EcoCities [3]. Nevertheless, Richard Register and his team 
present a simple definition, consisting of four bullets, at Ecocity Builders’ website [4]: 
x “An ecologically healthy human settlement modeled on the self-sustaining resilient structure and function of 
natural ecosystems and living organisms”. 
x “An entity that includes its inhabitants and their ecological impacts”. 
x “A subsystem of the ecosystems of which it is part — of its watershed, bioregion, and ultimately, of the planet”. 
x “A subsystem of the regional, national and world economic system”. 
After the EcoCity concept was introduced, interest in developing EcoCities has risen over the last 25 years. It is 
claimed that there are over 250 EcoCity projects in development solely in China [5]. This seems impressive but, 
however, there is no clear idea what lies behind the “eco” concept in these projects and the information about the 
majority of these projects are limited. In other words, the level of ambition in these projects can be questioned. 
Nevertheless, it shows that a lot of projects are carried out in the spirit of the original concept coined in the 1980:s, but 
there is reason to question whether these projects are living up to the original meaning of an EcoCity or the concept of 
sustainability. Nonetheless, based on the rather broad and ‘fluffy’ definition stated by Ecocity Builders it is clear that 
there are many focus areas that need to be taken in consideration when studying EcoCities.  
2.1. The EcoCity as a system and the holistic planning approach 
In order for a city to be sustainable, it is a matter of setting ambitious - yet realistic – goals as well as plan and 
organize the city in a correct manner. As already mentioned and promoted by several initiatives and experts, the city 
needs to be planned with a holistic approach taking several aspects in consideration [6,7,8,9]. In the course of doing 
that, Systems Thinking is a useful philosophy to use in order to understand the complexity of the EcoCity as well as 
creating tools suitable for the EcoCity planning process. Through Systems Thinking the city is considered and seen as 
a system consisting of a number of interconnected subsystems that are coherently organized in a way that it reaches a 
set of goals. Thus, the subsystems are interconnected but have individual work tasks and carry out specific actions 
[10]. With the set goals in consideration, the subsystems can be identified and analyzed in order to understand how 
they interact so as to reach the set goals for the EcoCity. 
3. Aim and Objective 
This article aims at identifying whether EcoCity projects are planned in a more holistic fashion today than earlier 
by giving a historical overview through identifying the “areas of focus” in each initiative and henceforth identifying 
the level of holistic planning in the projects and how it has changed over time depending on when and where the 
project was initiated. 
4. Method 
In order to get a picture of the EcoCity initiatives in the world and what the trends among the initiatives are a 
survey has been carried out. A total of 180 projects have been identified from all the world’s continents and the 
following three sources have been used when identifying and selecting the projects for this study. 
x Eco-Cities – A Global Survey [11] 
x Finding Fractals: Identifying elements of the Ecocity [12] 
x Eco-City Governance: A Case Study of Treasure Island and Sonoma Mountain Village [13] 
Instead of exclusively selecting projects that call themselves “EcoCities”, all types of projects involving sustainable 
urban development have been chosen. It was seen early in the analysis that the concept of an “EcoCity” in many cases 
did not differ from other project and was only used as a name without any specific reason or without connection to the 
original concept coined by Richard Register. Thus, for simplicity reasons, EcoCity will be used as a “common noun” 
for all of these projects. 
Each project will be analyzed by identifying the following factors: year of start, included focus areas and 
geographical location. The focus areas in the EcoCity comprise of ten defined EcoCity subsystems in which individual 
targets are set. The subsystems will, if present in the EcoCity project, serve as indicators and thus as a quantifiable 
way of measuring level of holistic planning. C. West Churchman presents the concept of Measures of Performance in 
the book The Systems Approach, which is expressed as a score that tells us how well the system is performing. In an 
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analogous approach, inspired by Churchman’s Measures of Performance concept, a value will be obtained on how 
many focus areas that are present in the EcoCity in focus. The higher the score the better Measures of Performance 
and consequently a higher level of holistic planning. Eight of the ten predefined subsystems used in this study, shown 
in table 1, are obtained from a previous study where a tool for evaluating EcoCities was developed [14]. The two 
additional focus areas, Air Quality and Smart Grid, have been added due to the fact it has been seen that air quality 
measures are taken in several projects as a separate target and smart grid systems are a relatively newly developed 
technology which is commonly implemented in recent projects and is expected to play an increasingly important role 
in the future energy system [15]. In addition, air quality is a major concern in growing economies as China and the 
coming 10-15 years is a critical period where China is expected to complete the capital-intensive industrialization and 
the peak time of China’s population [16]. It should also be noted that the siting and closure to industrial facilities are 
important factors not taken in consideration in this study. This study is solely focusing on whether any effort has been 
made in setting targets within the identified focus areas in table 1.  
Table 1. EcoCity Subsystems used as indicators for focus areas in the EcoCity projects 
Focus areas Description 
Energy Supply Targets regarding renewable energy in the energy mix. 
Built Environment Targets regarding effectiveness of buildings by using appropriate design and technologies. 
Urban Planning  Targets regarding urban planning to avoid e.g. urban sprawl and heat island as well as targets regarding land use and 
green areas. 
Waste Management Targets regarding efficient waste management by minimizing produced waste and usage of smart waste management 
system. 
Water Management Targets regarding reuse of water and handling storm water etc. 
Transportation  Targets regarding smart and sustainable public transportation system. 
User Behaviour Targets regarding user awareness on electricity use, transportation and waste recycling etc. 
Systems Management Targets regarding the total EcoCity system’s overall objectives concerning i.e. CO2 emissions and electricity use etc. 
Air Quality Targets regarding air quality in the EcoCity. 
Smart Grid Targets regarding implementation of Smart Grid technology. 
5. Findings 
For a number of the 180 projects in this study there was not sufficient or reliable information to be analysed. Thus, 
67 out of the initial 180 projects were selected for further analysis concentrating on the ten defined focus areas. When 
investigating the selected EcoCity projects it became evident that the number of aspects taken in consideration in the 
projects is varying. As shown in figure 1(a), the started projects during the periods 1989-1991 and 1992-1995 are more 
ambitious, in terms of the number of included aspects than the projects started during the periods 1996-1999 and 
2000-2003. However, it should be noted that there are more projects started during 1996-2003 than during 1989-1995. 
Projects initiated after 2003 are more ambitious than the projects started during time periods prior to 2004. There is a 
large difference in included focus areas during 2000-2003 than 2004-2007 and seemingly there has been a shift in 
developing EcoCities with a more holistic approach from 2004 and forward. It can also be seen in figure 1(a) that there 
are more EcoCity projects started during the 2000:s than during the 1990:s.  
 
Fig. 1 (a) Average number of focus areas in EcoCity projects during different periods of time and (b) projects per continent 
 
One interesting discovery, as shown in figure 1(b), is that the project’s ambitions are varying from continent to 
continent. Middle East has an impressive of nine included focus areas although there is only one project from Middle 
East in this study. Discarding Middle East, the most ambitious initiatives can be found in North America with an 
average of 8.4 focus areas included in the projects. When comparing North America with Europe it is evident that 
there are more EcoCity projects started in Europe than in North America. However, the projects in North America are 
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seemingly more ambitious in terms of included focus areas. The least ambitious projects can be found in Australia and 
Asia with 5.5 and 4.5 aspects respectively with Europe just above with 5.7 included focus areas. 
6. Discussion and Conclusion 
The interest around the world is great for EcoCity projects since the issues with an increasing urbanization and the 
environmental concerns are being taken more seriously. Based on the obtained data in this study there is a large 
difference in included focus areas during 2000-2003 compared to 2004-2007 and that there has been a shift in 
developing EcoCities in a more holistic fashion from 2004 and forward. However, from 2008 and forward there has 
been a slight decrease in number of included focus areas. This is probably due to the global economic crisis. There is 
reason to believe that with a more stable global economy, the number of EcoCity projects around the world will 
continue to grow and, hypothetically, these will be planned with an increasingly higher number of included focus areas 
by using a more holistic planning approach. Furthermore, with a continuous technological development, additional 
aspects may be added in the future. One additional finding is the small number of commenced EcoCity projects in 
North America (21 projects) compared with Europe (77 projects) and Asia (65 projects including China). However, 
the EcoCity projects in North America are very ambitious in terms of included focus areas. The projects in North 
America have an average of 8.4 aspects compared with Europe and Asia that have 5.7 and 4.5 respectively. One 
interesting finding is also that the EcoCity projects in China are more ambitious than the projects in the rest of Asia. 
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